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DETAILED ACTION 
Response to Amendment 

Applicant's communication filed on 1/12/2007 has been entered. 

Claims 5 - 8, 14 - 15, 22, 25 - 26 and 29 are pending in this Office Action. 

Claims 5, 7, 14, 22 and 26 have been amended. 

Claims 1 - 4, 9 - 13, 16 - 21, 23 - 24 and 27 - 28 have been canceled. 

Response to Arguments 
Applicant's arguments filed on 1/12/2007 have been fully considered but they are 
not persuasive. 

Applicant mainly argued: 

• Regarding claim 5, nowhere does Lee teach or suggest reading statistical 
information regarding additional keys in a sub-optimal index. 

• Regarding claim 5, Balmin does not teach rewriting a query using statistical 
information regarding an additional key. 

• Regarding claim 5, the table statistics in Jakobsson do not read on an 
estimated number of rows in the database table that satisfy the query as recited in claim 
5. 

• Regarding claims 6, 8, 15, 25 and 29, nowhere does Lohman teach or suggest 
a frequent value list that corresponds to an additional key in a sub-optimal index. 

Examiner respectfully traverses the Applicant's arguments for the following 
reasons: 
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• Lee does teach or suggest reading statistical information regarding the 
additional key in column 2 lines 42 - 48; 53 - 63. The claim limitation "statistical 
information" is given the broadest reasonable interpretation. Lee states, "the search will 
request a range of entries that include every possible value of the missing key column 
or combination of the missing key column with key columns of lower order than the 
missing key ." 

• Balmin does teach rewriting a query using statistical information in paragraph 
1 7. The aspects concerning "sub-optimal index" and "additional key" are disclosed in 
Lee as described above. Balmin discloses a system that rewrites queries according to 
the computed information ("computes compensation and rewrites the query 
accordingly."). 

• The table statistics in Jakobsson does read on an estimated number of rows in 
the database table that satisfy the query from the evidences provided in paragraph 1 0. 
Jakobsson clearly states that table statistics are used to estimate important optimizer 
cost parameters such as the fraction or percentage or rows in a table that match some 
condition (eguivalent to the estimated number of rows in the database table that satisfy 
the guerv) and table cardinalities (the number of rows in a table) . 

• In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). The aspects of "sub-optimal index" and "additional key" are disclosed in Lee as 
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described above. Lohman discloses that the statistical information comprises a 
frequent values list in paragraph 35 lines 10-15 ("a list of the most frequent values"). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5, 7, 14, 22 and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee in view of U.S. Publication Number 2005/0097084 issued to 
Andrey L. Balmin et al, further in view of U.S. Publication Number 2004/0225639 issued 
to Hakan Jakobsson et al (hereinafter "Balmin" and "Jakobsson"). 

Regarding claim 5, Lee discloses, 

An apparatus comprising: 

at least one processor (Figure 1 element 2, et seq.); 

a memory coupled to the at least one processor (Figure 1 element 2, et seq.); 

a database table residing in the memory (column 1 lines 39 - 40, et seq.); 

a query residing in the memory that accesses the database table (Figure 1 
element 20, et seq.); and 

a query optimizer residing in the memory and executed by the at least one 
processor (Figure 1 element 20, et seq.), wherein the query optimizer analyzes the 
query, and if no optimal index for the query exists, the query optimizer determines if a 
sub-optimal index exists, a sub-optimal index including at least one key referenced in 
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the query and additionally including at least one additional key that prevents traversal of 
the sub-optimal index to determine the number of rows that the query will return (column 
2 lines 42 - 44, column 6 lines 56 - 60, et seq.), wherein if a sub-optimal index exists, 
the query optimizer, for each additional key in the sub-optimal index, reads statistical 
information regarding the additional key (column 6 lines 14 - 19; 42 - 47, et seq.). 
Lee does not explicitly disclose, 

• rewriting the query using the statistical information in a manner that allows 
probing the sub-optimal index according to the rewritten query. 

• determining from the sub-optimal index an estimated number of rows in the 
database table that satisfy the query and optimizing the query based on the estimated 
number of rows in the database table that satisfy the query. 

However, Balmin and Jakobsson respectively disclose the above features. 

First, Balmin discloses rewriting the query using the statistical information in a 
manner that allows probing the sub-optimal index according to the rewritten query 
(paragraph 17, et seq.). At the time of the present invention, it would have been 
obvious to a person of ordinary skill in the data processing art to combine the two 
references because Balmin's method of rewriting the query would have enabled Lee's 
overall system to speed up the processing of potentially expensive queries by using pre- 
computed information (paragraph 16 lines 1 - 3, et seq.). 

Second, Jakobsson discloses determining from the sub-optimal index an 
estimated number of rows in the database table that satisfy the query and optimizing the 
query based on the estimated number of rows in the database table that satisfy the 
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query (paragraph 10, et seq.). At the time of the present invention, it would have been 
obvious to a person of ordinary skill in the data processing art to combine the two 
references because Jakobsson's method of determining an estimated number of rows 
that satisfy the query would have enabled Lee's overall system to estimate the cost of 
alternative execution plans (paragraph 10 line 3, et seq.) and reduce CPU usage and 
physical disk reads (paragraph 33 lines 1 - 2, et seq.). 

Regarding claim 7, Lee discloses, 

An apparatus comprising: 

at least one processor; 

a memory coupled to the at least one processor; 
a database table residing in the memory; 

a query residing in the memory that accesses the database table; 

an index residing in the memory that includes at least one key referenced in the 
query and additionally includes at least one additional key that prevents traversal of the 
index to determine the number of rows that the query will return (Figure 3, et seq.); and 

a query optimizer residing in the memory and executed by the at least one 
processor, wherein the query optimizer, for each additional key in the index, reads 
statistical information regarding the additional key (See claim 5 rejection). 

Lee does not explicitly disclose, 

• rewriting the query using the statistical information in a manner that allows 
probing the sub-optimal index according to the rewritten query. 
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• determining from the sub-optimal index an estimated number of rows in the 
database table that satisfy the query and optimizing the query based on the estimated 
number of rows in the database table that satisfy the query. 

However, Balmin and Jakobsson respectively disclose the above features. 

First, Balmin discloses rewriting the query using the statistical information in a 
manner that allows probing the sub-optimal index according to the rewritten query 
(paragraph 1 7, et seq.). At the time of the present invention, it would have been 
obvious to a person of ordinary skill in the data processing art to combine the two 
references because Balmin's method of rewriting the query would have enabled Lee's 
overall system to speed up the processing of potentially expensive queries by using pre- 
computed information (paragraph 16 lines 1 - 3, et seq.). 

Second, Jakobsson discloses determining from the sub-optimal index an 
estimated number of rows in the database table that satisfy the query and optimizing the 
query based on the estimated number of rows in the database table that satisfy the 
query (paragraph 10, et seq.). At the time of the present invention, it would have been 
obvious to a person of ordinary skill in the data processing art to combine the two 
references because Jakobsson's method of determining an estimated number of rows 
that satisfy the query would have enabled Lee's overall system to estimate the cost of 
alternative execution plans (paragraph 10 line 3, et seq.) and reduce CPU usage and 
physical disk reads (paragraph 33 lines 1 - 2, et seq.). 

Regarding claim 14, Lee discloses, 
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A method for optimizing a database query for a database table, the method 
comprising the steps of: 

(1 ) analyzing the query (Figure 1 element 20, column 5 lines 31 - 33, et seq.); 

(2) if no optimal index for the query exists, determining if a sub-optimal index 
exists, a sub-optimal index including at least one key referenced in the query and 
additionally including at least one additional key that prevents traversal of the sub- 
optimal index to determine the number of rows that the query will return (column 2 lines 
42 - 44, column 5 lines 56 - 65, et seq.); 

(3) if a sub-optimal index exists, performing the following steps for each 
additional key in the sub-optimal index that prevents traversal of the sub-optimal index 
to determine the number of rows that the query will return : 

(A) reading statistical information regarding the additional key (column 6 
lines 14 - 19; 42 - 47, et seq.); and 

(4) probing the sub-optimal index (column 6 lines 14 - 19; 42 - 47, et seq.). 
Lee does not explicitly disclose, 

• rewriting the query using the statistical information in a manner that allows 
probing the sub-optimal index according to the rewritten query. 

• determining from the sub-optimal index an estimated number of rows in the 
database table that satisfy the query and optimizing the query based on the estimated 
number of rows in the database table that satisfy the query. 

However, Balmin and Jakobsson respectively disclose the above features. 
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First, Balmin discloses rewriting the query using the statistical information in a 
manner that allows probing the sub-optimal index according to the rewritten query 
(paragraph 17, et seq.). At the time of the present invention, it would have been 
obvious to a person of ordinary skill in the data processing art to combine the two 
references because Balmin's method of rewriting the query would have enabled Lee's 
overall system to speed up the processing of potentially expensive queries by using pre- 
computed information (paragraph 16 lines 1 - 3, et seq.). 

Second, Jakobsson discloses determining from the sub-optimal index an 
estimated number of rows in the database table that satisfy the query and optimizing the 
query based on the estimated number of rows in the database table that satisfy the 
query (paragraph 10 lines, et seq.). At the time of the present invention, it would have 
been obvious to a person of ordinary skill in the data processing art to combine the two 
references because Jakobsson's method of determining an estimated number of rows 
that satisfy the query would have enabled Lee's overall system to estimate the cost of 
alternative execution plans (paragraph 10 line 3, et seq.) and reduce CPU usage and 
physical disk reads (paragraph 33 lines 1 - 2, et seq.). 

Regarding claim 22, Lee discloses, 

A computer-readable program product comprising: 

(A) a query optimizer that analyzes a query for a database table, and if no 
optimal index for the query exists, the query optimizer determines if a sub-optimal index 
exists, a sub-optimal index including at least one key referenced in the query and 
additionally including at least one additional key that prevents traversal of the sub- 
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optimal index to determine the number of rows that the query will return (column 2 lines 
42 - 44, column 6 lines 56 - 60, et seq.), wherein if a sub-optimal index exists, the 
query optimizer, for each additional key in the sub-optimal index, reads statistical 
information regarding the additional key (column 6 lines 14 - 19; 42 - 47, et seq.); and 

(B) recordable media bearing the query optimizer. 

Lee does not explicitly disclose, 

• rewriting the query using the statistical information in a manner that allows 
probing the sub-optimal index according to the rewritten query. 

• determining from the sub-optimal index an estimated number of rows in the 
database table that satisfy the query and optimizing the query based on the estimated 
number of rows in the database table that satisfy the query. 

However, Balmin and Jakobsson respectively disclose the above features. 

First, Balmin discloses rewriting the query using the statistical information in. a 
manner that allows probing the sub-optimal index according to the rewritten query 
(paragraph 17, et seq.). At the time of the present invention, it would have been 
obvious to a person of ordinary skill in the data processing art to combine the two 
references because Balmin's method of rewriting the query would have enabled Lee's 
overall system to speed up the processing of potentially expensive queries by using pre- 
computed information (paragraph 16 lines 1 - 3, et seq.). 

Second, Jakobsson discloses determining from the sub-optimal index an 
estimated number of rows in the database table that satisfy the query and optimizing the 
query based on the estimated number of rows in the database table that satisfy the 
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query (paragraph 10 lines 10 - 16, et seq.). At the time of the present invention, it 
would have been obvious to a person of ordinary skill in the data processing art to 
combine the two references because Jakobsson's method of determining an estimated 
number of rows that satisfy the query would have enabled Lee's overall system to 
estimate the cost of alternative execution plans (paragraph 10 line 3, et seq.) and 
reduce CPU usage and physical disk reads (paragraph 33 lines 1 - 2, et seq.). 

Regarding claim 26, Lee discloses, 

A computer-readable program product comprising: 

(A) a query optimizer that processes a query for a database table using a sub- 
optimal index that includes at least one key referenced in the query and additionally 
includes at least one additional key that prevents traversal of the sub-optimal index to 
determine the number of rows that the query will return (column 2 lines 42 - 44, column 
6 lines 56 - 60, et seq.), wherein the query optimizer, for each additional key in the 
index, reads statistical information regarding the additional key (column 6 lines 14-19; 
42-47, et seq.); and 

(B) computer-readable signal bearing media bearing the query optimizer. 
Lee does not explicitly disclose, 

• rewriting the query using the statistical information in a manner that allows 
probing the sub-optimal index according to the rewritten query. 

• determining from the sub-optimal index an estimated number of rows in the 
database table that satisfy the query and optimizing the query based on the estimated 
number of rows in the database table that satisfy the query. 
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However, Balmin and Jakobsson respectively disclose the above features. 

First, Balmin discloses rewriting the query using the statistical information in a 
manner that allows probing the sub-optimal index according to the rewritten query 
(paragraph 17, et seq.). At the time of the present invention, it would have been 
obvious to a person of ordinary skill in the data processing art to combine the two 
references because Balmin's method of rewriting the query would have enabled Lee's 
overall system to speed up the processing of potentially expensive queries by using pre- 
computed information (paragraph 16 lines 1 - 3, et seq.). 

Second, Jakobsson discloses determining from the sub-optimal index an 
estimated number of rows in the database table that satisfy the query and optimizing the 
query based on the estimated number of rows in the database table that satisfy the 
query (paragraph 1 0 lines 1 0 - 1 6, et seq.). At the time of the present invention, it 
would have been obvious to a person of ordinary skill in the data processing art to 
combine the two references because Jakobsson's method of determining an estimated 
number of rows that satisfy the query would have enabled Lee's overall system to 
estimate the cost of alternative execution plans (paragraph 10 line 3, et seq.) and 
reduce CPU usage and physical disk reads (paragraph 33 lines 1 - 2, et seq.). 

Claims 6, 8, 15, 25 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lee, Balmin and Jakobsson, further in view of Lohman. 

Regarding claim 6, Lee, Balmin and Jakobsson disclose the apparatus of claim 

5. 
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Lee, Balmin and Jakobsson do not explicitly disclose the statistical information 
comprises a frequent value list. 

However, Lohman discloses the statistical information comprises a frequent 
value list (paragraph 35 lines 10 - 15, et seq.). At the time of the present invention, it 
would have been obvious to a person of ordinary skill in the data processing art to 
combine the two references because Lohman's use of frequent value list would have 
enabled Lee, Balmin and Jakobsson's overall system to estimate query cost, and also 
automate the process of candidate selection. 

Regarding claim 8, Lee, Balmin and Jakobsson disclose the apparatus of claim 

7. 

Lee, Balmin and Jakobsson do not explicitly disclose the statistical information 
comprises a frequent value list. 

However, Lohman discloses the statistical information comprises a frequent 
value list (paragraph 35 lines 10 - 15, et seq.). At the time of the present invention, it 
would have been obvious to a person of ordinary skill in the data processing art to 
combine the two references because Lohman's use of frequent value list would have 
enabled Lee, Balmin and Jakobsson's overall system to estimate query cost, and also 
automate the process of candidate selection. 

Regarding claim 15, Lee, Balmin and Jakobsson disclose the method of claim 

14. 

Lee, Balmin and Jakobsson do not explicitly disclose the statistical information 
comprises a frequent value list. 
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However, Lohman discloses the statistical information comprises a frequent 
value list (paragraph 35 lines 10 - 15, et seq.). At the time of the present invention, it 
would have been obvious to a person of ordinary skill in the data processing art to 
combine the two references because Lohman's use of frequent value list would have 
enabled Lee, Balmin and Jakobsson's overall system to estimate query cost, and also 
automate the process of candidate selection. 

Regarding claim 25, Lee, Balmin and Jakobsson disclose the program product of 
claim 22. 

Lee, Balmin and Jakobsson do not explicitly disclose the statistical information 
comprises a frequent value list. 

However, Lohman discloses the statistical information comprises a frequent 
value list (paragraph 35 lines 10 - 15, et seq.). At the time of the present invention, it 
would have been obvious to a person of ordinary skill in the data processing art to 
combine the two references because Lohman's use of frequent value list would have 
enabled Lee, Balmin and Jakobsson's overall system to estimate query cost, and also 
automate the process of candidate selection. 

Regarding claim 29, Lee, Balmin and Jakobsson disclose the program product of 
claim 26. 

Lee, Balmin and Jakobsson do not explicitly disclose the statistical information 
comprises a frequent value list. 

However, Lohman discloses the statistical information comprises a frequent 
value list (paragraph 35 lines 10 - 15, et seq.). At the time of the present invention, it 
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would have been obvious to a person of ordinary skill in the data processing art to 
combine the two references because Lohman's use of frequent value list would have 
enabled Lee, Balmin and Jakobsson's overall system to estimate query cost, and also 
automate the process of candidate selection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Sangwoo Ahn whose telephone number is (571) 272- 

5626. The examiner can normally be reached on M-F 10-6. 

Patent Examiner Sangwoo Ahn 
AU2166 . 

3/27/2007 SW 
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